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(54) Automatic opening and closing device for a door 

(57) A device is structured to be integrated with a 
major components such as a movable unit (11) and a 
stator (21) contained in a rail member (1) tor easy re- 
moval from downward of the lintel (51 ), thus eliminating 
adjustment work on site. Since the door (41) may be 
simply installed on the hanger (31), it can be easily in- 
stalled and removed. Also, the stator and the hanger 
with rollers may be connected by clamping a projection 
strip formed on a bottom face of the stator from left and 
right sides thereof with the hanger with rollers installed 
on the door, or instead by engaging the hanger with roll- 
ers with an engagement portion provided on the stator 
from both side thereof. Consequently, connecting and 
releasing of the stator and the hanger is simplified and 
the ease of maintenance is improved. 
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Description 

BACKGROUND OF THE INVENTION 

1 ■ Field of the Invention 

[0001] The Invention relates to an open and close de- 
vice of door. 

2 . Description of Related Art 

[0002] A suspended type automatic door device is 
disclosed In the Japanese Laid-Open Patent Application 
No. 8-232542 and the Japanese Laid-Open Patent Ap- 
plication No. 10-243626. In both cases, the device is 
configured such that a roller of a hanger that hangs a 
door is engaged with a hanger rail to support the door 
so as to allow travelling. Consequently, a transom cover 
for covering the hanger rail portion is required lo Improve 
the automatic door appearance. 

[0003] However, the transom cover has to be re- 
moved for maintaining the automatic door device, which 
is quite troublesome. It is necessary to make a wide 
space above the suspended door for installing the au- 
tomatic door device. Moreover, since the rollers as mov- 
able parts in the device are subject to the door weight, 
they have to be frequently replaced, resulting in difficult 
maintenance. 

SUMMARY OF THE INVENTION 

[0004] It Is an object of the invention to provide an au- 
tomatic open and close device for door that is superior 
in workability and maintenance that is compact enough 
to be installed inside the groove portion of a lintel. 
[0005] A first aspect of the Invention is an automatic 
open and close device for door having a stator of a mov- 
ing-coil type linear motor disposed on an upper end of 
a door movable along a groove portion formed in the 
lintel and a movable element that is movable relative to 
the stator and is fixed to a groove portion of the lintel, 
wherein a rail member formed in three vertical stages Is 
disposed in the groove portion of the lintel, the stator is 
slidably disposed in a middle stage of the rail member 
separately from the door, the movable element is ac- 
commodated in and fixed to an upper stage of the rail 
member, and a hanger with rollers attachable to the door 
is travellably disposed in a lower stage of the rail mem- 
ber, and the hanger and the stator are connected via a 
joint. 

[0006] According to the above aspect, the automatic 
open and close device for door has its major compo- 
nents integrated inside the rail member. Accordingly, the 
device may be easily installed and removed upon main- 
tenance from below the lintel, making adjustment work 
on site unnecessar\'. Also, since the door need only be 
installed on the hanger, installation and removal thereof 
is easy. 
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[0007] A second aspect of the Invention is an auto- 
matic open and close device for door having a stator of 
a movrng-coH type linear motor disposed on an upper 
end of a door movable along a groove portion formed in 

5 the lintel and a movable element that is movable relative 
to the stator and Is fixed to a groove portion of the lintel, 
wherein a rail member f onned in three vertical stages is 
disposed in the groove portion of the lintel, the stator is 
slidably disposed In a middle stage of the rail member 

10 separately from the door the movable element is ac- 
commodated In and fixed to an upper stage of the rait 
member, and a pair of left and right hangers with rollers 
attachable to the door Is traveftably disposed in the lower 
stage of the rail member, wherein the stator further has, 

^5 on a bottom face thereof in a longitudinal direction, a 
projection strip projecting toward the tower stage of the 
rail member, and the hanger and the stator being con- 
nected and made into one piece by installing the hanger 
lo the door such that the projection strip is clamped be- 

20 tween the hanger from both sides In the longitudinal di- 
rection. 

[0008] In the automatic open and close device for 
door in the second aspect, the connection between the 
stator disposed slidably in the middle stage of the rail 
^5 member and the pair of left and right hangers with rollers 
travellably disposed In the lower stage of the rail mem- 
ber is achieved by clamping the projection strip provided 
on the lower face of the stator in the longitudinal direc- 
tion thereof from both sides in the longitudinal direction 
30 by the parr of left and right hangers with rollers installed 
on the door. Accordingly, in addition to the effect ob- 
tained by the first aspect, the hanger with rollers can be 
replaced without removing the stator from the rail mem- 
ber, simplifying the replacement work and improving 
35 ease of maintenance. 

[0009] A third aspect of the invention Is an automatic 
open and close device for door having a stator of a mov- 
ing-coil type linear motor disposed on an upper end of 
a door movable along a groove portion formed in the 
lintel and a movable element that Is movable relative to 
the stator and is fixed to a groove portion of the lintel, 
wherein a rail member formed in two vertical stages is 
disposed in the groove portion of the lintel, the stator is 
slidably disposed in an upper stage of the rail member 
^5 separately from the door, the movable element Is ac- 
commodated in and fixed to a portion thereabove, and 
a pair of left and right hangers with rollers that is attach- 
able to the door is travellably disposed in the lower stage 
of the rail member, wherein the movable element is fur- 
so therprovided with a space-keeping rollerf or maintaining 
a constant between the movable element and the stator 
which is attracted toward the movable element side due 
to the magnetic attraction acting between the movable 
element and the stator, and the stator further has, In a 
55 longitudinal direction of a lower face thereof, a projection 
strip projecting toward the lower stage of the rail mem- 
ber, and the hanger and the stator being connected and 
made into one piece by installing the hangerto the door 
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such that the projection strip is clamped between the 
hanger from both sides in the longitudinal direction. 
[0010] in the third aspect, the stator is pulled toward 
the movable element by the magnetic attraction that 
acts between the movable element and the stator. Fur- 
then the space-keeping roller provided on the movable 
element keeps the distance between the movable ele- 
ment and the stator accommodated in the upper stage 
of the rail member constant. Thus, In addition to the ef- 
fect obtained by the first aspect, a frictional resistance 
between the rail member and the stator upon opening 
and closing of the door can be reduced. AlsO: since the 
siaior and the hanger with rollers are connected by 
clamping the projection strip provided on the lower face 
ol the siaior in the longitudinal direction thereof from 
both sides in the longitudinal direction with a pair of left 
and righi hangers with rollers installed on the door, the 
hanger wilh rollers can be replaced without removing 
the siHior from the rail member, simplifying the replace- 
ment woik and improving ease of maintenance. 
[001 1 ] A fourth aspect of the invention is an automatic 
open and close device for door having a stator of a mov- 
ing-coil type linear motor disposed on an upper end of 
a door movable along a groove portion formed in the 
lintel and a movable element that is movable relative to 
the slater and is fixed to a groove portion of the lintel, 
wherein a rail member formed in two vtrtical stages is 
disposed in the groove portion of the lintel, the stator is 
slidably disposed in an upper stage of the rail member 
separately from the door, the movable element is ac- 
commodated in and fixed to a portion thereabove, and 
a pair of left and right hangers with rollers that is attach- 
able to the door is travellably disposed in the lower stage 
of the rail member, and the stator has on both ends of 
the lower face thereof in the longitudinal direction an en- 
gagement portion engageable with the hanger, and the 
hanger and the stator are integrally connected by en- 
gaging with the engagement portion from both sides of 
the stator. 

r0012] In the fourth aspect, the stator and the hanger 
with rollers are connected by engaging the hanger wilh 
rollers with the engagement portion provided on the low- 
er face of the stator in the longitudinal direction thereof 
from both ends of the stator. Accordingly, in additions to 
the effect obtained by the first aspect, connecting and 
releasing of the stator and the hanger with rollers can 
be easily conducted inside the rail member, and the re- 
placement work of the hanger with rollers becomes sim- 
ple. Further, since the configuration is such that the sta- 
tor is supported by the hanger with rollers in a state 
where the stator and the hanger with rollers are connect- 
ed, the stator can be kept out of contact with the rail 
member and the movable element, thus making the op- 
eration of the linear motor smooth. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Fig. 1 is a perspective view of a rail member accord- 
ing to a first embodiment of the invention; 
Fig. 2 is an exploded perspective view of a movable 
unit according to the first embodiment of the inven- 
tion; 

Fig. 3 is a front view illustrating an assembled state 
of an automatic open and close device for door ac- 
cording to the first embodiment of the invention; 
Fig. 4 is a sectional view of the automatic open and 
close device taken along line IV-IV in Fig. 3; 
Fig. 5 is a sectional view showing major portions of 
the automatic open and close device tor door ac- 
cording to the first embodiment of the invention; 
Fig. 6 is a sectional view of major portions of a mod- 
ified example of first embodiment of the invention 
corresponding to Fig. 5; 

Fig. 7 is a sectional view of major portions of the, 
automatic open and close device for door according 
to a second embodiment of the invention corre- 
sponding to Fig. 4; 

Fig. 8 is a sectional view of major portions of the 
automatic open and close device for door according 
to a second embodiment of the invention corre- 
sponding to Fig. 5; 

Fig. 9 is a sectional view of major portions of an au- 
tomatic open and close device for door according 
to a third embodiment of the invention correspond- 
ing to Fig. 4; 

Fig. 10 is a sectional view of major portions of an 
automatic open and close device for door according 
to the third embodiment of the invention corre- 
sponding to Fig. 5; 

Fig. 11 is a perspective view of an engagement 
member and a hanger according to the third em- 
bodiment of the invention; and 
Fig. 12 is an explanatory diagram illustrating anoth- 
er way of connecting the stator and the hanger ac- 
cording to the third embodiment of the invention. 



(First embodiment) 

[0014] Hereinafter, afirst embodiment of the invention 
will be described with reference to the attached draw- 
ings. 

[0015] The Invention is based on an automatic open 
and close device for door wherein a stator of a moving- 
coil type linear motor is disposed on an upper end of a 
door movable along a groove portion formed in the lintel 
and a movable element that is movable relative to the 
stator and is fixed to a groove portion of the lintel. 
[0016] Fig. 1 is a perspective view of a rail member 1 , 
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Fig. 2 IS an exploded perspective view of a movable unit, 
Fig. 3 is a front view of an assembled state, Fig. 4 is 
sectional view taken along line IV-IV In Fig. 3, and Fig. 
5 is a sectional view of major portions. The rail member 
1 having a generally inverted U-shaped cross section is 
a composite aluminum pan made by extrusion molding, 
wherein opposing walls 3, 3 on both sides of a ceiling 2, 
support projections 4, 4, and shelves 5. 5 for sliding are 
integrally formed. Hanger rails 6, 6 that bend toward the 
inside are formed at lower ends of the opposing walls 3. 
3. 

[0017] An inner space of the rail member 1 is divided 
into three vertical stages, an upper stage 1a, a middle 
stage 1b, and a lower stage 1c by means of the support 
projections 4, 4 and the shelves 5, 5. Further at gener- 
ally central portion o1 the upper stage la In a longitudinal 
direction, a fitting portion 7 Is formed by cutting off a por- 
tion of the celling 2 and one of the opposing walls 3 so 
as to attach the movable unit 11 described later. On the 
opposing wall 3 where the fitting portion is located, a 
thread hole 8 for fixing a movable unit 11 is provided. In 
the ceiling 2, a thread hole 9 for fixing the rail member 
1 in a groove portion 52 of a lintel 51 is provided. The 
rail member 1 is cut into a size corresponding to the 
length of the lintel 51 , on which the door 41 slides divid- 
edly, such that the fitting portion 7 is located at the center 
of the rail member 1 In the longitudinal direction. 
[0018] As shown in Fig. 2, the movable unit 11 of a 
moving-coil type linear motor includes a plurality of coils 

13 with iron cores disposed in tandem on an installation 
plate 1 2 that also acts as a yoke, and a magnetic sensor 

14 disposed at a center thereof. The Installation plate 
12 is fixed inside a case 15 with tightening screws 16. 
Lower ends of the coil 13 and the magnetic sensor 14 
are located inside an opening (not shown) provided on 
a bottom face of the case 15. Further, a circuit board 17 
and a controller 18 for supplying the respective coils 13 
with electricity are mounted inside the case 1 5. A power 
supply cord 1 9 is connected to the controller 1 8 and the 
opening thereabove is covered by an upper lid 20. The 
case 1 5 is fined to the fitting portion 7 of the rail member 
1 and is supported by the support projections 4, 4 to be 
fixed to the opposing wall of the rail member 1 with tight- 
ening screws not shown. 

[001 9] At the middle stage 1 b of the rail member 1 , a 
stator 21 of the movrng-coil type linear motor is slidably 
inserted on the shelves 5, 5 separately from the door 
41 . The stator 21 is formed generally In a same size as 
a width of the door 41 , and includes permanent magnets 
22 magnetized in a width direction thereof disposed on 
a yoke 23 made of iron such that polarity of adjacent 
magnets differ from each other. The stator 21 also in- 
cludes a resin case 24 having a lowfrictional resistance. 
The case 24 is opened at an upper face thereof facing 
the coil 13 and the magnetic sensor 14 of the moving- 
coil type unit 11 , and the case 24 includes an integrally 
formed projection strip 25 for reinforcement on a bottom 
face thereof in a longitudinal direction. Both ends of the 



projection strip 25 are cut off so that its length is shorter 
than the total length of the case 24. On one end of the 
projection strip 25, a joint 26 is attached. The joint 26 is 
formed by bending a fitting portion 28 that is fitted into 
an installation portion 27 and a travelling body 33 ot a 
hanger 31 described later. A cushion rubber 29 covers 
the fitting portion 28. 

[0020] The hanger 31 includes four rollers 32, travel- 
lably supported by hanger rails 6, 6 of the rail member 
1 , each provided in the front and back and left and right 
of the hanger 31 . The hanger also includes the travelling 
body 33 that travels within the lower stage 1 c of the rail 
member 1 and a hanger main body 35 hung from a 
hanging shaft 34 projecting downward from the bottom 
face ot the travelling body 33 passing through the hang- 
er rails 6, 6. The hanger 31 is connected to the stator 
21 by fitting the fitting portion 28 of the joint 26 with the 
travelling body 33. 

[0021] The rail member 1 with built-in movable unit 1 1 , 
stator 21 , and hanger 31 is disposed inside the groove 
portion 52 of the lintel 51 such that the movable unit 11 
is located in the longitudinal direction thereof. The hang- 
er main body 35 is fitted with a fit installation portion 42 
formed at an upper end of the fitting portion of the door 
41 and is tightened with fixing screws 43 so as to hang 
the door 41 inside the groove portion 52 of the lintel 51 . 
[0022] In the above-mentioned open and close device 
for door, operation of open/close switch not shown or 
moving of the door 41 slightly in an opening direction 
(assist function) causes a controller 1 7 to switch the en- 
ergizing direction of the respective coils 13 of the mov- 
able unit 11 based on a relative position of the coil 12 
and the pennanent magnet 22 detected by the magnetic 
sensor in a timely manner. This generates polarity in the 
iron cores of the respective coils 13 that is attracted to 
or repelled from the polarity of the permanent magnet 
22, which then generates a thrust in a predetermined 
direction between the movable unit 11 and the stator 21 . 
Accordingly, the stator 21 slides within the middle stage 
lb such that the door is pulled to be opened or closed. 
[0023] As described above, since the automatic open 
and close device for door according to the first embod- 
iment has major components such the movable unit 1 1 , 
the controller 1 8, the stator 21 , and the hanger 31 inte- 
grated within the rail member 1 , Installation and remov- 
able upon maintenance can be easily conducted from 
below the lintel 51, eliminating adjustments made on 
site. Since the door 41 is simply Installed on the hanger 
main body 35, installation and removable thereof is 
easy. Also, a composite structure of the rail member 1 
by extrusion molding cuts down on manufacture cost 
and improves ease of maintenance. 
[0024] The door 21 is covered by a resin case 24 hav- 
ing lowfrictional resistance on side faces and a bottom 
face thereof that contact the middle stage 1b of the rail 
member 1 , avoiding the permanent magnet 22 and the 
top face of the yoke 23. Accordingly, the sliding resist- 
ance of the stator 21 sliding within the middle stage lb 
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is reduced allowing the door 41 to be smoothly opened 
and closed. Further, since the controller 18 is built into 
the movable unit 11 fitted to the fitting portion 7 of the 
rail member 1 , installation and removal on site become 
even simpler. 

[0025] Fig. 6 shows a modified example of the first 
embodiment. As shown In Fig. 6, clamping portions 33a 
are formed on the travelling bodies 33 of a pair of left 
and right hangers 31 . When the left and right hangers 
31 are fit to be installed on the fit installation portion 42 
of the door, the clamping portions 33a of the respective 
hangers contact the projection strip 25 integrally formed 
on the bottom face of the case 24 of the stator 21 so as 
to clamp the projection strip from left and right sides. 
Therefore, the length of the projection strip 25 is set to 
be in accordance with the space between the left and 
right hangers 31 . Further, on the left and right sides of 
the projection strip 25, a cushion rubber for preventing 
looseness is attached. 

[0026] I n the above-mentioned open and close device 
for door, the door 41 is fitted inside the groove portion 
52 of the lintel 51 , and the hanger main body 35 of the 
left and right hangers 31 the rollers 32 of which are tra- 
vcllably supported by the hanger rails 6, 6 of the rail 
member 1 is fittingly installed on the respective fit instal- 
lation portion 42 of the door 41 . Accordingly, the door 
41 is hug inside the groove portion 52 of the lintel 51, 
and the projection strip 25 of the stator 21 is clamped 
from left and right sides thereof by the clamping portions 
33a of the travelling body 33 so as to bring the stator 21 
and the hanger 31 into communication. 
[0027] Consequently, replacement of the hanger 31 
can be done without having to remove the stator 21 from 
the rail member 1 , only requiring removal of the hanger 
31 from the fit installation portion 42 of the door 41 , thus 
improving ease of maintenance. 

(Second embodiment) 

[0028] Fig. 7 and Fig. 8 illustrate an open and close 
device for door according to a second embodiment- The 
basic construction of the second embodiment is in ac- 
cordance with the basic construction of the first embod- 
iment. Therefore, a same reference numeral will be giv- 
en to a same construction to omit detailed description 
therefor. A rail member 1A having a generally inverse 
U-shaped cross section is a composite part made by 
aluminum extrusion molding, wherein the shelves 5, 5 
are integrally formed on the opposing walls 3, 3 on both 
sides of the ceiling 2 and extend toward the inside. The 
hanger rails 6, 6 that bend toward the inside are formed 
at lower ends of the opposing walls 3, 3. The space in- 
side the rail member 1 A is divided into two vertical stag- 
es, the upper stage la and the lower stage 1c, by the 
shelves 5, 5. At generally central portion of the rail mem- 
ber 1A in a longitudinal direction thereof, the movable 
unit 11 described in the first embodiment is mounted on 
the ceiling 2 of the upper stage la by a bracket 61 . 



[0029] As shown in Fig. 8, space-keeping rollers 62 
are mounted on both sides of the movable unit 11 at the 
center In the longitudinal direction thereof. The space- 
keeping rollers 62 roll in contact with the top face of the 

5 aluminum case 24 of the stator 21 disposed inside the 
upper stage 1 a of the rail member 1 A facing the movable 
unit 1 1 . The rollers 62 keep a constant distance between 
the movable unit 11 and the stator 21 which is attracted 
toward the movable unit 11 side due to the magnetic at- 

10 traction acting between the movable unit 1 1 and the sta- 
tor 21 . 

[0030] On the bottom face of the case 24 of the stator 
21, a projection strip 25 projecting toward the lower 
stage 1c of the rail member 1 A is integrally formed in 

15 the longitudinal direction of the rail member 1A. Both 
ends of the projection strip 25 are cut off such that when 
the left and right hangers 31 are installed on the fit in- 
stallation portion 42 of the door 41 , the clamping por- 
tions 33a of the hanger 31 contact both ends of the pro- 

20 jection strip 25 and the clamping portions 33a clamp the 
projection strip 25 from-left and right sides. Accordingly,- 
the projection strip 25 has a length equal to the distance 
between the left and right hangers 31 . Further, a cushion 
rubber for preventing looseness is attached to left and 

^5 right sides of the projection strip 25. 

[0031] In the automatic open and close device for 
door described above, just as in the modified example 
of the first embodiment, the door 41 is fitted into the 
groove portion 52 of the lintel 51 , and the hanger main 

30 bodies 35 of the left and right hangers 31 the rollers 32 
of which are travellably supported by the hanger rails 6, 
6 of the rail member 1 A are respectively fitted with the 
fit installation portion 42 of the door 41 to be tightened 
by the fixing screws. A constant distance is kept be- 

35 tween the movable unit 11 and the stator 21 by the 
space-keeping roller 62, reducing friction upon opening 
and closing of the door 41. Moreover, the replacement 
of the hanger 31 can be done simply by removing the 
hanger main body 35 from the fit installation portion 42 

40 of the door 41 . Since it is not necessary to remove the 
stator 21 from the rail member 1 A, the replacement work 
is simplified and the ease of maintenance is improved. 

(Third embodiment) 

45 

[0032] Figs. 9 through 1 1 illustrate an automatic open 
and close device for door according to a third embodi- 
ment. 

[0033] The basic construction of the third embodiment 
50 is in accordance with the basic constructions of the first 
and the second embodiments. Accordingly, a same con- 
struction will be given a same reference numeral as 
used for the first and the second embodiments so as to 
omit detailed description thereof. On a bottom face of 
55 the aluminum case 24 of the stator 21 disposed inside 
the upper stage la of the rail member 1 A facing the mov- 
able unit 1 1 , the projection strip 25 projecting toward the 
lower stage 1c of the rail member 1 A is integrally formed 
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in the longitudinal direction thereof. Further, engage- 
nnent members 71 are clamped to the notch portions on 
both ends of the projection strip 25. 
[0034] As shown in Fig. 11 , the width of the engage- 
ment member 71 is such that it can be inserted into a 
travelling body 78 of a hanger 77 described later. An 
abutting portion 72 that abuts against the end face of 
the projection strip 25 is bendingly fonned on the en- 
gagement member 71 at a right angle. Further, a clamp- 
ing portion 73, an engagement portion 74, and an en- 
gagement guide portion 75 are sequentially bendingly 
formed from the abutting portion 72. Ac cushion rubber 
76 is attached to the abutting portion 72. The travelling 
body 78 of the hanger 77 is f omied by being bent into a 
generally U-shaped cross section and mounting rollers 
79 on both sides thereof, while projecting the hanging 
shaft 34 from the bottom face thereof to hang the hanger 
main body 35. At the upper end of the travelling body 
78 having a generally U-shaped cross section, flanging 
portions 80 bent inward and that face each other are 
formed. 

[0035] The stator21 andthe hanger 77 are connected 
by moving the travelling body 78 supported by the hang- 
er rail of the rail member 1A in a travelling direction 
thereof and inserting the flange portion 80 of the travel- 
ling body 78 between the engagement portion 74 of the 
engagement member 71 and the bottom face of the 
case 24 to be engaged therewith. At this time, the trav- 
elling body 78 of the hanger 77 is located by being abut- 
ted against the cushion rubber 76 attached to the abut- 
ting portion 72. Further, by connecting the stator 21 and 
the hanger 77 as described above, the stator 21 is re- 
tained by the hanger 77 so that the movement in the 
vertical direction is restricted. Accordingly, the distance 
between the stator 21 and the movable unit 11 is kept 
constant. 

[0036] In the automatic open and close device for 
door described above, the stator 21 and the hanger 77 
are connected by inserting the flange portion 80 formed 
on the running body 78 of the hanger 77, from both ends 
of the stator 21 , between the engagement members 71 
clamped at both ends of the bottom face of the stator 21 
in the longitudinal direction thereof and the bottom face 
of the rail member 1 A to be engaged therewith. Accord- 
ingly, connecting the hanger 77 to the stator 21 and re- 
moving the hanger 77 therefrom can be easily conduct- 
ed by simply moving the hanger 77 in the travelling di- 
rection. 

[0037] Further, an engagement piece 90 may be pro- 
vided on the hanger 77 side and an engagement hole 
81 on the stator 21 side for engagement with the en- 
gagement piece 90 may also be provided. 



Claims 

1 . An automatic open and close device for door, hav- 
ing a stator (21) of a moving-coil type linear motor 



disposed on an upper end of a door (41) movable 
along a groove portion (52) in a lintel (51), and a 
movable element (11) fixed to the groove portion 
(52) of the lintel (51) and is relatively movable with 
respect to the stator (21), the device characterized 
by comprising. 

a rail member ( 1 ) fonned in three vertical stages 
that are disposed in the groove portion (52) of 
the lintel (51 ), wherein the stator (21 ) is slidably 
disposed at a middle stage (1 b) of the rail mem- 
ber (1) separately from the door (41), and the 
movable element (11) is accommodated in and 
fixed to an upper stage (la) of the rail member 
(1): 

a hanger (31) with rollers (31) travellably dis- 
posed at a lower stage (Ic) of the rail member 
(1) and attachable to the door (41); and 
a joinl (26) that connects the hanger (31) with 
the stator (21). 

2. An automatic open and close device for door, hav- 
ing a stator (21) of a moving-coil type linear motor 
disposed on an upper end of a door (41) movable 
along a groove portion (52) in a lintel (51), and a 
movable element (11) fixed to the groove portion 
(52) of the lintel (51 ) and is relatively movable with 
respect to the stator (21), the device characterized 
by comprising: 

a rail member (1) fonned in three vertical stages 
that are disposed in the groove portion (52) of 
the lintel (51), wherein the stator (21 ) is slidably 
disposed at a middle stage (1 b) of the rail mem- 
ber (1) separately from the door (41), and the 
movable element (11) is accommodated in and 
fixed to an upper stage (la) of the rail member 
(1): 

a pair of left and right hangers (31) with rollers 
travellably disposed at a lower stage (1c) of the 
rail member (1 ) and attachable to the door (41 ); 
and 

a projection strip (25) provided on a bottom face 
of the stator (21 ) that projects toward the lower 
stage (1c) of the rail member (1 ) in a longitudi- 
nal direction thereof. 

wherein the projection strip (25) Is clamped 
from both sides in the longitudinal direction 
thereof by installing the hanger (31 ) to the door 
(41 ) so as to integrally connect the hanger (31 ) 
and the stator (25). 

3. An automatic open and close device according to 
claim 1 or 2, characterized in that the stator (21) is 
covered by a case (24) that is made of resin. 

4. An automatic open and close device for door, hav- 
ing a stator (21) of a moving-coil type linear motor 
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disposed on an upper end of a door (41) movable 
along a groove portion (52) in a lintel (51), and a 
movable element (11) fixed to the groove portion 
(52) of the lintel (51) and is relatively movable with 
respect to the stator (21 ), the device characterized 5 
by comprising: 

a rail member (1 A) formed in two vertical stages 
that are disposed in the groove portion (52) of 
the lintel (51 ), wherein the stator (21 ) is slidably io 
disposed at an upper stage (la) of the rail mem- 
ber (1A) separately from the door (41), and the 
movable element (11) is accommodated in and 
fixed to a portion thereabove; 
a pair of left and right hangers (31 ) with rollers i5 
travellably disposed at a lower stage (1 c) of the 
rail member (1A) and attachable to the door 
(41); 

a space-keeping roller (62) provided on the sta- 
tor (21) to maintain a constant distance be- 
tween the movable element (1 1 ) and the stator 
(21) that is attracted to the side of the movable 
eloment (11) due to a magnetic attraction acting 
between the movable element (11) and the sta- 
tor (21); and 25 
a projection strip (25) provided on a bottom face 
of the stator (21) and that projects toward the 
lower stage (1c) of the rail member (1 A) in a 
longitudinal direction thereof, 

wherein the projection strip (25) is clamped 30 
from both sides in the longitudinal direction 
thereof by mounting the hanger (31 ) to the door 
(41) so as to integrally connect the hanger (31) 
and the stator (21). 

35 

An automatic open and close device for door, hav- 
ing a stator (21) of a moving-coil type linear motor 
disposed on an upper end of a door (41) movable 
along a groove portion (52) in a lintel (51), and a 
movable element (11) fixed to the groove portion 
(52) of the lintel (51) and Is relatively movable with 
respect to the stator (21). the device characterized 
by comprising: 



with the hanger (77), 

wherein the hanger (77) and the stator (21 ) are 
integrally connected by engaging the hanger 
(77) with the engagement portion (71) from 
both ends of the stator (21). 

6. An automatic open and close devise according to 
claim 5, characterized in that the engagement por- 
tion (71) includes a clamping portion (73) that Is 
fixed to the stator (21 ) and an elongated portion (74) 
that elongates from the clamping portion (73) in a 
direction toward to the hanger (77), and 

that the hanger (77) includes a flange portion 
(80) that engages with the elongated portion (74). 

7. An automatic open and close devise according to 
claim 5, characterized in that the engagement por- 
tion (71) includes an engagement hole (91), and 

that the hanger (77) includes an engagement 
piece (90) that engages with the engagement hole 
(91). 

8. An automatic open and close device according to 
claim 4 or 5, characterized In that the stator (21) Is 
covered by a case (24) that is made of aluminum. 

9. An automatic open and close devise according to 
any one of claims 1 to 8, characterized in that the 
rail member (1, 1 A) Is made by extrusion molding. 

10. An automatic open and close devise according to 
any one of claims 1 to 9, wherein a controller (18) 
that controls the linear motor is contained within the 
movable element (11). 



a rail member ( 1 A) f onried in two vertical stages 45 
that are disposed in the groove portion (52) of 
the lintel (51), wherein the stator (21) is slidably 
disposed at an upper stage (la) of the rail mem- 
ber ( 1 A) separately from the door (41 ), and the 
movable element ( 1 1 ) is accommodated in and so 
fixed to a portion thereabove; 
a pair of left and right hangers (77) with rollers 
travellably disposed at a lower stage (1c) of the 
rail member (1A) and attachable to the door 
(41); and 55 
an engagement portion (71 ) provided on a bot- 
tom face of the stator (21) at both ends thereof 
in the longitudinal direction that is engageable 



EP 1 122 391 A2 




8 



EP 1 122 391 A2 




9 



EP 1 122 391 A2 



F I G. 3 



11 



r 



T7 



51 



I 



-r 
I 



35- 



41 



0 



-'35 



52 



17 



10 



EP 1 122 391 A2 



FI G. 4 




11 



EP 1 122 391 A2 




12 



EP 1 122 391 A2 




13 



EP 1 122 391 A2 



FI G. 7 




EP 1 122 391 A2 




15 



EP 1 122 391 A2 



F I G. 9 




16 



EP 1 122 391 A2 




17 

BNSDOCID: <EP 11PP?W»1A9 I ^. 



EP 1 122 391 A2 



F I G. 1 1 




I 



JSDOCID: <EP 1 122391A2 .L> 



18 



EP 1 122 391 A2 



FIG. 12 




3NSDOCID;<EP ii3239iA? i > 



19 



